ABSTRACT. In this paper, we discuss the uniqueness of meromorphic functions concerning fixed points. In view of the fixed points, we extend a recent conclusion due to Zhang and Lin. Moreover, under the condition of f and g sharing ∞ IM, our theorem generalizes some previous results of Fang and Qiu, Lin and Yi and so on.
Introduction
In the paper, we assume all the functions are meromorphic functions in the complex plane. It's assumed that the reader is familiar with the standard notations of value distribution theory: T (r, f ), m(r, f ), N (r, f ), N (r, f ), S(r, f ), . . . , and these can be found in [1] . We denote by S(r, f ) any function satisfying S(r, f ) = o{T (r, f )} as r → ∞, possibly outside of a set with finite measure in R.
Let f and g be two nonconstant meromorphic functions in the complex plane. We say that a finite value z 0 is a fixed point of f if f (z 0 ) = z 0 . By E f (z) = z ∈ C : f (z) = z, counting multiplicities we denote the set consisting of all the fixed points of f . As usual, we say that two meromorphic functions f and g share a finite value a IM (ignoring multiplicities) provided that f − a and g − a have the same zeros. Afterwards, Fang and Qiu [2] extended Theorem A in view of the fixed points. Ì ÓÖ Ñ Cº Let f and g be two transcendental meromorphic functions, n ≥ 12
Ì ÓÖ Ñ Bº
where h is a nonconstant meromorphic function.
, so it is natural to consider the uniqueness of meromorphic functions concerning some certain more general kind differential polynomial, such as f n (µf m +λ) (k) , here λ, µ are constants. For the sake of simplicity, we also use the notation m * := χ µ m, where
Recently, Zhang and Lin [10, 11] obtained the following unicity theorem.
Ì ÓÖ Ñ Dº Let f and g be two nonconstant entire functions, and let n, m and k be three positive integers with n > 2k + m * + 4, and λ, µ be constants such
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(2) when λµ = 0, either f ≡ tg, where t is a constant satisfying t 
The main purpose of this paper is to investigate the uniqueness problems for meromorphic functions whose differential polynomials (defined as in Theorem D) have the same fixed points by proving the following result.
Ì ÓÖ Ñ 1º Let f and g be two transcendental meromorphic functions such that f and g share ∞ IM ; let n, k, m be three positive integers with n > 3k + m * + 7, 
2 , where c 1 , c 2 and c are three constants satisfying
By Theorem 1, we easily obtain the following result.
ÓÖÓÐÐ ÖÝ 1º
From the hypothesis of the theorem, when µ = 0 and m = 1, we
Indeed, the following example shows the condition Θ(∞, f) > 2 n is necessary.
and u = exp 
Remark 1º
When f and g are two entire functions, under the condition of n ≥ 2k + m * + 5, we can obtain the first conclusion of the theorem still holds and
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Some lemmas
Ä ÑÑ 1º ( [9] ) Let f be a nonconstant meromorphic function, and a n (z) ( ≡ 0),
Ä ÑÑ 2º ( [6] ) Let f be a nonconstant meromorphic function, and p, k be two positive integers. Then
and
By using the same method of [7] , we can prove the following lemma.
Ä ÑÑ 3º Let f and g be two nonconstant meromophic functions. If f and g
share 1 CM and ∞ IM , then one of the following three cases holds:
), the same inequality holding for T (r, g);
Let f be a nonconstant meromorphic function, let k be a positive integer, and let c be a nonzero finite complex number. Then
is the counting function which only counts those points such that
Ä ÑÑ 6º Let f and g be two nonconstant meromorphic functions, and let 
Hence, by Lemma 2, it follows from (3) that
Similarly, we have
Combining (4) and (5), we get that 
Ä ÑÑ 8º let f and g be two transcendental meromorphic functions, and let φ(z)
be a nonzero polynomial. Suppose deg φ = l, where n, k, l are three integers with n > k + l. If f and g share ∞ IM , and
where α(z), β(z) are two nonzero polynomials such that α(z) + β(z) ≡ c for a constant c.
P r o o f. Noting that f and g
we have f = ∞ and g = ∞. Suppose that z 0 is a p-fold zero of f , z 0 must be a (np − k)-fold zero of (f n ) (k) . Since n > k + l, we can deduce that z 0 must be
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a zero of φ(z) with the order at least l + 1. This is impossible. Thus f has no zeros. Similarly, we get that g has no zeros. Let f = e α , g = e β , where α(z), β(z) are two nonconstant entire functions.
Now we claim that α(z), β(z) are two polynomials. In fact, if k = 1, we can rewrite (6) as
We first consider that one of α and β is a transcendental entire function. Without loss of generality, suppose that α is a polynomial and β is a transcendental entire function. Set α + β = η, then η is transcendental. We can rewrite (7) as
From (8), we can obtain
which is a contradiction. Now, we consider the case when α and β are transcendental entire functions. From (7), we can set α = P e δ , β = Qe γ , where δ, γ are two nonconstant entire functions, and P (z), Q(z) are two nonzero polynomials such that P (z)Q(z) = φ(z).
Then we have n 2 e n(α+β)+δ+γ ≡ 1.
Differentiating this yields
i.e.
Obviously, T (r, δ ) = S(r, e δ ), T (r, γ ) = S(r, e γ ). Thus, we can get T (r, e δ ) = T (r, e γ ) + S(r, e δ ) + S(r, e γ ), which implies S(r, e δ ) = S(r, e γ ) := S(r).
If ω ≡ 0, we can get
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By Lemma 1 and the second fundamental theorem, we can obtain
which is a contradiction. Therefore, ω ≡ 0. It follows from this and (9) that P (z)e δ + Q(z)e γ ≡ 0. Since ω ≡ 0, we can get that δ + γ ≡ c 0 for a constant c 0 . Thus we have P (z)e δ + c 00 Q(z)e −δ ≡ 0 for a constant c 00 , which is impossible.
This implies α and β are two polynomials and so the claim is proved when k = 1.
If k ≥ 2, we have N r,
We note that T r,
If α is transcendental, we know from Lemma 7 that f (z) = e α(z) = e az+b for some constants a ( = 0) and b. It is impossible. Hence, α(z) must be a polynomial, and so β(z) is also a polynomial.
Therefore, the claim is proved. Again, from (6), we can get that α(z) + β(z) ≡ c, where c is a constant. This completes the proof of Lemma 8. 
Proof of Theorem 1
Without loss of generality, we suppose that T (r, g) ≤ T (r, f ), r ∈ I, where I is a set with finite measure. Using Lemma1, since f and g are transcendental, we have
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By Lemma 1 and Lemma 2(1), we get that
(11) Combining (10)-(11) and using Lemma 2(2) in it, we get that
which contradicts with n > 3k + m * + 7.
By integration, we have
where a k−1 is a constant. If a k−1 = 0, we get from Lemma 6 that n ≤ 3k + m * , which is a contradiction. Hence, a k−1 = 0. Repeating the same process for k − 1 times, we obtain
If µ=0, we can easily get f ≡ tg, where t is a constant satisfying t n = 1. If µ = 0, then we suppose that h = f/g.
we note that the order of the zeros of h − ξ i is at least m for i = 1, . . . , n + m − 1, where ξ i is a constant with ξ n+m i = 1 and ξ i = 1. By the second fundamental theory, we can get
)+S(r, h).
This implies h is a constant, so g is a constant, which is a contradiction. Thus,
So we have h n+1 ≡ 1 and h n ≡ 1, which implies h ≡ 1. That is f ≡ g.
If h is a nonconstant meromorphic function, then
.
We consider the two cases.
(1) µ = 0. Noting that f and g share ∞ IM , from (13), we have f = ∞ and
Since n > k + 2, we can deduce that z 0 must be a zero of z 2 with the order at least 3. This is impossible. Thus f has no zeros. Let f = e α , where α(z) is a nonconstant entire function. We can deduce that
where P 1 and P 2 are differential polynomials. Obviously, P 1 ≡ 0 and P 2 ≡ 0.
Since α(z) is an entire function, T (r, α ) = m r, (e α ) e α = S(r, f ). From above, it's easy to get that T (r, P 1 ) = S(r, f ), T (r, P 2 ) = S(r, f ).
From (13), we note that N r, 1 P 1 e mα + P 2 ≤ N r, 1 z 2 = S(r, f ).
By Lemma 4, we can get mT (r, f ) = T (r, P 1 e mα ) + S(r, f )
≤ N r, 1 P 1 e mα + P 2 + N r, 1 P 1 e mα + S(r, f ) = S(r, f ), which is a contradiction.
(2) µ = 0. We have
Note that n > k + 2, by Lemma 8, we can get that f = e α , g = e β , where α(z), β(z) are two nonconstant polynomials and α(z) + β(z) ≡ C 0 for a constant C 0 . Obviously, deg α = deg β. We suppose that deg α = deg β = q.
We can rewrite (16) as
where Q i (i = 1, 2) is a polynomial. It's easy to see that deg Q 1 = deg Q 2 = kq − k. From (17), we have deg(Q 1 Q 2 ) = 2. We can deduce that k = 1 and q = 2. Hence, we have λ 2 n 2 e n(α+β) α β ≡ z 2 . This completes the proof of Theorem 1.
